Abstract. The problem of residential solid waste (RSW) has drawn increasing attention. It is important to accurately predict the amount of RSW for planning solid waste management. In this research, a combined weight-varying model was presented based on logarithm fit, linear fit, exponential smoothing, and grey prediction GM(1, 1). The optimal weights in combined weight-varying model were determined in accordance with the amount of RSW in Xiamen City from 2009 to 2014 and the production from 2015 to 2024 had been predicted. The results showed that combined weight-varying model performed very well at prediction precision and the amount of RSW in Xiamen City would likely be 2.40 to 2.90 million tons..
Introduction
Residential solid waste (RSW) is generally produced by activities and services in daily life, such as the cleaning, cooking, packaging, huge use of plastic bags. The problem of RSW is attracting increasing attention of the people as the improper handling and management of RSW from households is causing threat to the land, the environment as well as endangering public health [1, 2] . With the rapid development of Chinese society and economy, the rapid urbanization and the improvement of living standard, RSW generated in the process is also increasing rapidly [3] .
But simultaneously, what you can see in this picture is the relative underperformance of the classification, recycling and processing of garbage [4] . RSW has become a major factor affecting municipal construction, living and sustainable development. The planning of an optimal regional or national waste-management strategy requires a reliable tool for predicting accurately the output of RSW. It is the key step for selection of solid waste collection, transportation, treatment, and facilities construction.
In recent years, a lot of methodologies have been put forward on predicting the output of solid waste [5, 6, 7, 8] . These models have their own advantages in the accuracy and the calculation process, and they have been widely used in practice. In this article, a combined weight-varying model was presented and applied to predicting the amount of RSW in Xiamen City which is based on logarithm fit, linear fit, exponential smoothing, and grey prediction GM (1, 1) . The results will provide reference and advices for the development of RSW disposal project construction and urban planning..
Methodology

Combined weight-varying model
If there are m kinds of prediction methods for the same forecasting problem, the predicted value at t-th period in combined weight-varying model can be represented as
where f i (t) is the predicted value at t-th period of i-th prediction method, w i (t) is the weight at t-th period of i-th prediction method, and (2) in which t=1, 2, 3, …, n. n is the quantity of forecasting periods. m, n, i, t∊N.
The determination of the optimum weights
Based on least square criterion, the optimum weight w i (t) at t-th period shall meet the following limit,
where F(t) is the actual value at t-th period. According to linear programming, the solutions [9, 10] Table 1 .
The determination of weights at later periods
The component of combined weight-varying model
The prediction errors at t-th period of i-th prediction method are calculated by
The quadratic sum of errors of i-th prediction method is calculated by
According to section 1.2, the optimal weights in combined weight-varying model are determined by formula (4) and (5) . Weights from 2015 to 2024 are calculated by formula (6) as shown in Table 2 . Then, the predicted production from 2009 to 2014 based on combined weight-varying model is obtained by formula (1) and their prediction errors are showed in the seventh column in Table 1 .
The smaller the quadratic sum of errors, the better the prediction precision. Among the five methods, combined weight-varying model has the smallest one, 9.7410. So its prediction precision is the best and it can be used for predicting production from 2015 to 2024. 
The production prediction of RSW in Xiamen from 2015 to 2024
The production of RSW in Xiamen from 2015 to 2024 is predicted in terms of estimated values of parameters obtained in section 2.2 where years from 2015 to 2024 are simplified to 7 ～ 16. Accordingly, the production predicted by combined weight-varying model is calculated through formula (1) as shown in Table 3 . Table 3 The production prediction of RSW in Xiamen from 2015 to 2024 / ×10 4 tons
Conclusions
(1) A combined weight-varying model was presented based on logarithm fit, linear fit, exponential smoothing, and grey prediction GM(1, 1).
(2) The production of RSW from 2009 to 2024 was predicted using five models above in which the combined weight-varying model showed the highest precision and it could be applied to forecasting production of RSW.
(3) It was most likely the case that the production of RSW in Xiamen by 2024 will be 2.40 to 2.90 million tons. It provided the fundamental data for the urban planning and solid waste management.
